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WHAT IS CLAIMED IS: 



^ L A stimulation trials hypothalamic obesity probe for stereotactic placement in 
the h^oihdlzinm of a patient, comprising: 

at least one electrode support shaft, each of said^t^least one electrode support 
shafts having a plurahty of stimulation electrodes, each >of said plurality of stimulation 
electrodes electrically coupled to an Mectri<fal stimulation device for transmitting electrical 
signals to each of said plurality of^iWlation^l'^^ and each of said plurality of 

stimulation electrodes capable of ilndependently outputting electrical discharges to the 
hypothalamus; and 

a macrocatheter for housing said at least one electrode support shaft, said 
macrocatheter including a magnetic unit for magnetic stereotactic placement of said 
macrocatheter to a location adjacent to the hypothalamus. 



2. The stimulation trials hypothalamic obesity probe as claimed in claim 1, 
wherein said macr^Kratheter includes a magnetic unit located at the distal end of said 
macrocatheter. 

3. / The stimulation trials hypothalamic obesity probe as claimed in claim 1, 
wherein said at least one electrode suppon shaft comprises a plurality of electrode support 
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shafts such that said hypothalamic obesity probe is capable of mapping the^iypothalamus 
of an obesity patient following a single surgical procedure, 

4. The stimulation trials hypothalamic obesity probe as claimed in claim 1, 
wherein each of said plurality of stimulati€I^elearodes functions as a monopolar stimulation 
electrode. 




5. The stimulation trials l^othalaniic^obesity probe as claimed in claim 1, 
wherein each of said plurality of stimulation electrodes functions as a bipolar stimulation 
electrode. 



6. The stimulation trials/faypothalamic obesity probe as claimed in claim 1, 
wherein each of said pluralitjf of stimulation electrodes is capable of independently 
outputting electrical discharges of low frequency and each of said plurality of stimulation 
electrodes is further c^ble of independently outputting electrical discharges of high 
frequency. 

7- / The stimulation trials hypothalamic obesity probe as claimed in claim 1, 
wherein/ each of said plurality of stimulation electrodes is capable of independently 
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uttmg electrical discharges over a frequency range of from about 10 Hz to about 400 




8. A drug infusion assembly for microinfusing a drug into the hypothalaimis, 
comprising: 

at least one microinfusion catheter, each of said at least one microinfusion 

. .... 

"^^^y^ catheters for placement in the hypothalamus, each of said at least one microinfusion 
^ I catheters having a plurahty of drug delivery ports, each of said^'^h^ of drug dehvery 
ports for delivering a drug to a separate site within the^ypothalamus, and each of said 
plurality of drug delivery pons capable of independent control; 
i^l a macrocatheter for housing said at least one microinfusion catheter; 

1' / . 

1 3 a drug delivery manifold, each^of said at least one microinfusion catheters 

KO functionally coupled to said drug delivery manifold; 

3 a drug supply line functionally coupled to said drug delivery manifold; and 

a drug reservoii^/pump for retaining and pumping a drug, said drug 
reservoir/pump functionally coupled to said drug supply line. 



9. The drug infusion assembly as claimed in claim 8, wherein said macrocatheter 
includes a/magnetic unit, said magnetic unit for stereotaaic placement of said macrocatheter 
to a ^ecific location within the brain. 
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10. The drug infusion assembly as claimed in claim 8, wherein said macrocatheter 
1^ includes a magnet located at thejdistalend of said macrocatheter. 



micror 



11. The dru/imusion assembly as claimed in claim 8, wherein said at least one 
Jnfu sion cathetersoWrises a pluraHty of microinfusion catheters. 




'I 



reservoir/pump is capable of pumping a dmig at a variable rate. 

V 

13. The drug infusion assembly as claimed in claim 8, wherein said drug 
reservoir/pump is capable of pumping/a drug at a variable rate, and the variable rate can be 
controlled percutaneously by a radic^ control unit, 

14. The drug infusion /assembly as claimed in claim 8, wherein said drug 
reservoir/pump includes a recharge valve for recharging said drug reservoir/pump with a 
drug. 

15. The drug infusion assembly as claimed in claim 14, wherein said recharge valve 
is accessible percutaneously.; 
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b) inserting a macrocaj 



16. A method for treating an obesity patient by outpacing electrical discharges 
frDik a hypothalamic obesity probe to selected ponions of^ie patient's hypothalamus, 
comprising the steps of: 

a) obtaining a three dinijgBsional digital ima^e of the patient's brain, the image 
showing the position of the hypothalamus; 

eter accent the hypothalamus; 
:) insening at least one ^^ctrode support shaft into the hypothalamus, wherein 
the at least one electrode support shaft yoears a pluraUty of stimulation electrodes, the 
plurality of stimulation electrodes^-ranged longitudinally, and each of the plurality of 
stimulation electrodes being capable of independent control; 

d) outputting ele<;tncal discharges from at least one of the plurality of stimulation 
electrodes, thereby stinmlating at least one neuron in the hypothalamus; 

e) monitoring the clinical effect or clinical effects of said step d) in order to 
determine those psfrticular stimulation electrodes of the plurality of stimulation electrodes 
which will pro/ide a cUnically useful effect; and 

f) / delivering electrical discharges from those particular stimulation electrodes of 
the plurality of stimulation electrodes determined in said step e) to provide a clinically useful 
effect. 
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17. The method for treating an obesity patient as claimed in claii6 16, wherein said 
step b) comprises introducing the macrocatheter via an introducer tube through a burr hole 
formed in the patient's cranium, and said ste^^^furfh^r composes magnetic stereotactic 
placement of the macrocatheter adjacent t^ thp^^mothalamvis, the magnetic stereotactic 

V \ 

placement under computer control. 




18. The method for treating an obesity patient as claimed in claim 16, wherein said 
step c) comprises inserting a pluraUty of electrode^ suppon shafts within the hypothalamus, 
each of the plurality of electrode support shaft/bearing a pluraUty of longitudinally arranged 
stimulation electrodes, whereby a multiti/de of target areas of the hypothalamus can be 
sampled following a single surgical procedure. 



19. The method for treating an obesity patient as claimed in claim 16, wherein said 
step f) comprises deUvering^lectrical discharges from a hypothalamic obesity probe which 
is programmable for th/ chronic output of suitable electrical discharges from those particular 
stimulation electrod^ determined to provide a clinically useful effect. 



20. The method for treating an obesity patient as claimed in claim 16, wherein the 
electrical dis/harges outpuned in said step d) and the electrical discharges delivered in said 
step f) have a frequency ranging from about 10 Hz to about 400 Hz. 
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21. The method for treating an obesity p^nt, as claimed in claim 16, wherein said 
step c) comprises inserting at least c/ne^ec]ETode support shaft into the hypothalamus, 
wherein the at least one electrode sup^ort^afrbears a pluraUty of longitudinally arranged 
stimulation electrodes, each of the plurality of stimulation electrodes being a monopolar 
stimulation electrode or a bipoWstimulation electrode. 



22. A method for treating an obesity patient by microinfusing a drueihto one or 
^ more selected ponions of the hypothalamus of a patient, comprising the,s{eps of: 

a) obtaining an image of the hypothalamus of the patient;/ 

b) inserting a macrocatheter into the patient's brain adjacent to the hypothalamus, 
the macrocatheter housing at least one microinfusion ^t^eter, and each of the at least one 
microinfusion catheters including a plurality of independently controllable drug delivery 
ports; 

c) inserting the at least one microinfusion catheter into the hypothalamus; 

d) sequentially infusing a drug from various members of the plurality of drug 
delivery ports on the at least one^'microinfusion catheter into corresponding sites of the 
hypothalamus proximate theVarious members of the plurahty of delivery ports; 

e) monitorin^^the clinical effect of said step d) in order to determine which of the 
various members o£/ihe plurahty of drug deUvery pons will provide a useful clinical result; 
and 
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15 i) delivering a drug from those selected^members of the plurality of drug delivery 

pons determined in said step e) to provide^a useful clinical result. 
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23. The method for treating an obesity patient according to claim 22, wherein said 
step b) comprises in^fting the macrocatheter via an introducer tube inserted into a burr hole 
in the patienf^cranium. 

4. A method for treating an obesity patient bv^^ electrical stimulation of the 
hypothalamus of the patient, comprising the steps of: 

a) providing a three diniefisional digital i^age of the patient's brain in order to 
indicate the precise location^ the hypotljalamus^;' 



b) forming a burr 



It an apprgpriate location in the patient's cranium; 



c) inserting an introducyef tube^to the burr hole; 

d) introducing a macrocatheter into the introducer tube, wherein the 
macrocatheter includes at least one^'^iectrode suppon shaft having a plurahty of stimulation 
electrodes, the plurality of stinoiJation electrodes arranged longitudinally on the at least one 
electrode support shaft; 

e) insertin-g the macrocatheter in a zone of the patient's brain adjacent to the 
hypothalamus; 

f) yinsening the at least one electrode suppon shaft into the hypothalamus; 
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g) electrically stimulating at least one neuron in the hypothalamus by means of 
electrical discharges outputted from one or more of the plurahty of stimulation electrodes; 

h) monitoring the clinical effect of step g) to define reeions of the hypothalamus 
which will provide a desired dinical result when electrical discnarges are outputted thereto; 
and 



i) outputting electrical dischar^ to regions o£ahe hypothalamus defined in said 



step h). 



25. The method for treating an obesj^ty patient as claimed in claim 24, wherein said 
step e) comprises inserting a macrocatheter having a magnetic unit secured to the distal end 
thereof. 

26. The method for treating an obesity patient as claimed in claim 24, wherein said 
step e) comprises magnetic stereotactic placement of the macrocatheter in a zone of the 
patient's brain adjacent to the/^ypothalamus, and the magnetic stereotactic placement of the 
macrocatheter is performed under computer control. 

27. A method for treating an obesity patient by chronic electrical stimulation of 
the hypothalami)/ of the patient, comprising the steps of: 
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a) obtaining a three dimensional digital image of a patient's brain sinewing the 
location of the hypothalamus; 

b) insening a macrocatheter into a zone of the patient's b|4in adjacent to the 
hypothalamus, wherein the macrocatheter houses at least one electrode suppon shaft, and 
each of the at least one electrode support shafts has a pluraUty or stimulation electrodes, and 
each of the plurality of stimulation electrodes is capabl/of independently outputting 
electrical discharges of various frequencies; \ / > 

c) inserting the at least one electf^e^pp<^ shaft into the hypothalamus of the 
patient; 

d) delivering electrical dischai^es 6{ various frequencies from a first set of the 
plurality of stimulation electrodes to a first set of neurons within the hypothalamus; 

e) delivering electrical discharges of various frequencies from at least one funher 
set of the plurahty of stimulation/^ectrodes to at least one further set of neurons within the 
hypothalamus; 

f) monitorin^^ the clinical effects of said steps d) and e) on appetite regulation by 
the patient, in order to determine the clinical effects of various combinations of electrical 
discharge frequency/location of stimulation electrodes; 

g) /optimizing the electrical discharges delivered to the neurons within the 
hypothal^us, according to steps d) and e), to provide optimum appetite regulation by the 
patient; and 
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h) programming the hypothalamic obesity probe for chronic delive^of electrical 
discharges of defined frequency and at specific locations within the hypothalamus, as 
determined in step g), to provide optimum appetite regulation by the/patient. 



28. The method for treating an obesity patient according to claim 27, wherein each 
of the plurality of stimulation electrodes is/capabl^f ind^endently outputting electrical 
discharges of various frequencies. 

29. The method for treating an obei^ty j^atient according to claim 27, wherein each 
of the plurality of stimulation electrodes is capable of independently outputting electrical 
discharges at any given frequency over the/range of from about 10 Hz to about 400 Hz. 

30. The method for treating an obesity patient according to claim 27, wherein said 
step g) includes optimizing both the frequency of the electrical discharges over a frequency 
range from about 10 Hz/to^bout 400 Hz, and the first set or the at least one further set of 
the plurality of stimulation electrodes from which the electrical discharges are outputted. 



3 1. The method for treating an obesity patient according to claim 27, wherein the 
first set and tne at least one funher set of the pluraHty of stimulation electrodes from which 
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the electrical discharges are outpuned each correspond to specific regions within the 
hypothalamus. 



32. A method for electrically stimulating the hypothalamus of an obesity patient, 
comprising the steps of: 

a) obtaining a three dimensional image of a patient/^ brain, the three 
dimensional image showing the location of the hypothalamus; 

b) insening a macrocatheter into4 zone^f the patient's brain, wherein the 
zone is adjacent to the hypothalamxxs, wherein/the ma^ocatheter houses at least one 
electrode suppon shaft, each of the at least one^ctrode s^^port shafts having a plurality 
of stimulation electrodes, and each of the plur^ty o^stimulation electrodes capable of 
independently outputting elearical discharges, the electrical discharges of low frequency or 
of high frequency; 

c) inserting the at least one electrode support shaft into a selected first 
region of the hypothalamus; 

d) stimulating, by m^ans of electrical discharges outputted from the 
plurality of stimulation electrodes, neurons in the selected first region of the hypothalamus; 



and 



e) monitoring clinical effects of said step d). 
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33. A method for treating an obesity patient by placing a chronic electrical 
stimulator into the hypothalamus of the patient, comprising the steps of: 

a) obtaining a three dimensional image of a patient's brain, the three 
dimensional image showing the location of the hypothalamus 

b) inserting a macrocatheter into a zone of the patient's brain, wherein the 
zone is adjacent to the hypothalamus^^her^ the^macrocatheter houses at least one 
electrode suppon shaft, each of the"a^kasp/one e^ support shafts having a plurality 
of stimulation electrodes, and each of\he pluraUty of stimulation electrodes capable of 
independently outputting electrical discha^es, the electrical discharges of low frequency or 
of high frequency; 

c) inserting the af least one electrode support shaft into a selected first 
region of the hypothalamus; 

d) stimulating, by means of electrical discharges outpuned from the 
pluraUty of stimulation ^earodes, neurons in the seleaed first region of the hypothalamus; 

e) monitoring clinical effects of said step d); 

£) /after said step e), reinsening the at least one electrode support shaft into 
a selected additic^nal region of the hypothalamus; 

stimulating, by means of electrical discharges outpuned from the 
plurality pi stimulation electrodes, neurons in the selected additional region of the 
hypothalamus; 
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h) monitoring clinical effects of said step g); 

i) repeating steps f) through h) until a satisfaaory clinical effect is obtained; 



and 



j) implanting tEe^Ghro'nic/dectrkal stimulator in an appropriate region of 
the hypothalamus. 



Ei 
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34. The method for tr^ting an obesity patient by placing a chronic electrical 
stimulator into the hypothalamus of the patient as claimed in claim 33, wherein said step j) 
comprises implanting in an appropriate region of the hypothalamus a chronic electrical 
stimulator which has been programmed to duplicate the satisfactory cHnical effect as 
obtained in said/Step i). 

35. A method for treating an obesity patient by infu^n of a drug from a drug 
infusion assembly into the hypothalamus of the patient, the method comprising the steps 
of: 

[ a) obtaining a three dimensional image of a patient's brain, the three 

dimensional image showing the location/of the hypothalamus; 

b) inserting a maefocatheter into a zone of the patient*s brain, wherein the 
zone is adjacent to the hy^5othalamus, wherein the macrocatheter houses at least one 
microinfusion cathetea^each of the at least one microinfusion catheters having a plurality 
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of drug delivery ports, and each of the plurality of drug deHvery pons cajJable of 
10 independently outpuning a drug, the drug capable of activating or deactivating neurons in 
one or more regions of the hypothalamus; 

c) inserting the at least one microinfusion cath^er into a selected first 
region of the hypothalamus; 

d) infusing a quantity of a drug from at/least one of the plurality of drug 
15 delivery ports to at least one neuron of the selected first region of the hypothalamus; and 

e) monitoring cUnical effects of said step d). 




in 
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^ 36. The method for treating an^besity patient as claimed in claim 35, funher 
comprising the steps of: 

after said step of, reinserting the at least one microinfusion catheter into 
a selected additional region of t^^hypothalamus; 

g) infusin^a quantity of the drug from at least one of the pluraHty of drug 
delivery ports to at leas/ Dne neuron of the selected additional region of the hypothalamus; 

h) /monitoring clinical effects of said step g); and 

i) / repeating steps f) through h) imtil a satisfactory clinical effect is obtained. 
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37. The method for treating an obesity patient as claimed in claim 36, wherein said 
step g) comprises adjusting the amount of drug infused from the at least one the pluraHty 
of drug delivery ports. 



38. A method for treating an obesity patient by infusion of a drug from a drug 
infusion assembly into the hypothalamus of the patient, the4nethod comprising the steps 
of: 

a) obtaining a three dimensional^m of a patient's brain, the three 
dimensional image showing the location of the hypothalamus; 

b) forming a burr hole at an appropriate location in the patient's cranium; 

c) insening an introducer^be into the burr hole; 
f d) introducing a macrocatheter into the introducer tube; 

e) under magnetic'^tereotactic computerized control, insening the 
macrocatheter into a zone of d^patient's brain, wherein the zone is adjacent to the 
hypothalamus, wherein the inacrocatheter houses at least one microinfusion catheter, each 
of the at least one microirrfusion catheters having a pluraUty of drug delivery ports, and each 
of the plurality of drug^eHvery ports capable of independently outputting a drug, the drug 
capable of activating or deactivating neurons in one or more regions of the hypothalamus; 

f) / insening the at least one microinfusion catheter into a selected first 
region of the^hypothalamus; 






g) infusing a quantity of a drug from at least on^^ the plurality of drug 
delivery ports to at least one neuron of the selected first region of the hypothalamtas; and 

h) monitoring clinical effects of saic^step^g); 

i) after said step h), reinsening/me at least one microinfusion catheter into 
a selected additional region of the hypothalamus; 

j) infusing a quantity of the drug from at least one of the pluraHty of drug 
dehvery ports to at least one neuron of the selected additional region of the hypothalamus; 
k) monitoring clinical effects of said step j); and 

1) /jrepeating steps i) through k) until a satisfactory clinical effect is obtained. 




^/y 1 39. A method for treating an obesity patient by chronic electrical stiimjktion of 
the hj^pothalamus of the patient, the method comprising the steps of: 

a) obtaining a three dimensional digital-image of^kjSatient's brain, the three 
dimensional image showing the location of t^eilypothal^nms; 

b) inserting a macrocariletefT^t^/Zzone of the patient's brain adjacent to 

\ T 

the hypothalamus, wherein the macrocath^f hjouses at least one electrode support shaft, 
each of the at least one elearode supp<irtvshafts having a plurality of stimulation electrodes, 
and each of the plurality o^^imulation electrodes capable of independently outputting 
electrical discharges ofvarious frequencies; 

cK insening the at least one electrode suppon shaft into the hypothalamus; 
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d) delivering electrical discharges of various frequencies from a fbst set of 
the plurality of stimulation electrodes to a first set of neurons within the li^otnalamus; 

e) delivering elearical discharges of various frequ^ifcies from at least one 



further set of the plurahi^ of stimuli^ticm electrodes to at one funher set of neurons 
within the hypothalamu|; 

{) monitoring clinical e^cts ^f^aid steps d) and e) on appetite regulation 
by the patient; 

g) based on said steps d), e), and 9, optimizing the electrical discharges 
delivered to the neurons witMn the hypothalamus for optimum appetite regulation; 

h) hz^d on said step g), pre-programming a chronic electrical stimulator 
for optimum clijifcal effectiveness in the patient; and 

i) implanting the pre-programmed chronic electrical stimulator in the 
hyporfialamus of the patient. 
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